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ORWICK DIVERSION FISH SCREEN IMPROVEMENT PROJECT 
DRAFT ENVIRONMENTAL ASSESSMENT  
 

1. INTRODUCTION 
This environmental assessment (EA) was prepared by the U.S. Fish and Wildlife Service (Service), as the 
federal lead agency, in compliance with the National Environmental Policy Act (NEPA), to assist with the 
planning and decision-making for the Orwick Diversion Fish Screen Improvement Project (proposed 
action).  Installation of an effective fish screen and bypass at the Orwick Diversion, a private, small 
irrigation water diversion, on Battle Creek was identified as a priority action as part of the Final 
Anadromous Fish Restoration Plan (U.S. Fish and Wildlife Service 2001b), in accordance with the 
Central Valley Project Improvement Act (CVPIA) (Title 34 of Public Law 102-575, Section 3406(b)(1)), 
which authorizes the development and implementation of programs intended to, at a minimum, double the 
natural production of anadromous fish in California’s Central Valley rivers and streams.  The proposed 
action emerged from an ongoing collaboration between the Service, California Department of Fish and 
Game (CDFG), National Marine Fisheries Service (NMFS), and Bureau of Land Management (BLM) to 
design, install, and operate an effective fish protection solution at the Orwick Diversion canal.  The 
proposed action is needed to further implementation of effective fish protection at the Orwick Diversion 
and resolve performance deficiencies that have developed with the existing fish screen and bypass, which 
was originally installed in 1998. 

The proposed action consists of two components:  (1) a re-engineered bypass pipeline and outfall to the 
creek, and (2) a new headgate water control structure.  The existing fish screen at the Orwick Diversion is 
owned and operated by CDFG.  Under the proposed action, the re-engineered fish bypass pipe, an integral 
feature of the fish screen facility, will be owned and maintained by the CDFG. The fish bypass pipeline 
will be funded by the Service and constructed on land managed by BLM.  A new, upgraded headgate flow 
control structure on the diversion is needed to prevent entrainment of fish, and “take” of fish species listed 
under the Endangered Species Act of 1973, as amended (ESA), during high flow events that overtop the 
screen.  However, federal funding from the Service for upgrade and replacement of the headgate structure 
cannot be made available until an operation and maintenance (O&M) agreement is in place between 
CDFG and the private water rights holder, who is the owner of the diversion.  Currently, an O&M 
agreement for the proposed upgraded headgate structure is being negotiated between CDFG and the 
owner of the diversion; however, an agreement has not been reached (M. Berry, CDFG-Redding, pers 
comm. 2006).  Federal permits and approvals, as well as NEPA documentation, are required for both 
components of the project.  This EA addresses the direct, indirect, and cumulative effects of the proposed 
action and provides information for the lead agency to determine whether the proposed action would have 
a significant effect on the human environment. 

2. PROJECT LOCATION 
The approximately 5.035-acre project area includes a portion of the Orwick Diversion canal, which flows 
south-southwest from Battle Creek (stream mile 7.3) and adjacent uplands located to the north between 
the canal and Battle Creek, Township 29 North, Range 2 West, Section 6 of the Balls Ferry, California 
U.S. Geological Survey (USGS) 7.5-minute quadrangle, Mount Diablo Base and Meridian.  Battle Creek 

North State Resources, Inc.  Orwick Diversion Fish Screen Improvement Project 
August 2006   1 Draft Environmental Assessment 
50776 



forms the border between the counties of Shasta and Tehama, State of California (Figure 1).  The project 
area is located approximately 1.5 miles northeast of the Service’s Coleman National Fish Hatchery 
(CNFH) and approximately 0.25 mile southwest of Pacific Gas and Electric Company’s (PG&E) 
Coleman Powerhouse (Figure 2).   

3. PROGRAMMATIC PURVIEW 
The Anadromous Fish Restoration Program (AFRP) was authorized by the CVPIA (Title 34 of Public 
Law 102-575, Section 3406(b)(1)), which directed the Secretary of the Interior, in consultation with other 
State and Federal agencies, Indian tribes, and affected interests, to develop and implement a program that 
makes all reasonable efforts to at least double natural production of anadromous fish in California’s 
Central Valley rivers and streams.  The CVPIA responsible agencies, U.S. Bureau of Reclamation 
(Reclamation) and the Service, evaluated the environmental effects of a range of programmatic 
alternatives that included the AFRP and prepared a programmatic environmental impact statement (PEIS) 
(Department of Interior 1999) and a Record of Decision (ROD) (Department of Interior 2001) in 
accordance with NEPA. 

Because the PEIS conducted only general analyses and was not intended to disclose the site-specific 
impacts of implementing the CVPIA, specific AFRP-related actions tier from the CVPIA PEIS and have 
been implemented in a manner consistent with the CVPIA ROD.  A tiered analysis focuses on the specific 
proposed action and relies on the broader programmatic review for analyses of pertinent program-level 
impacts and mitigation measures.  These programmatic-level impacts and mitigation measures are 
described in the CVPIA PEIS.   

This EA is tiered from the CVPIA PEIS and ROD and addresses detailed, site-specific information on 
impacts and mitigation for the proposed action.  The EA is consistent with the environmental provisions 
of the CVPIA PEIS and ROD. 

4. PURPOSE AND NEED FOR ACTION 
The Orwick Diversion Fish Screen Improvement Project is being proposed to further implementation of 
effective fish protection facilities for water diversions on Battle Creek identified by the Service, NMFS, 
and CDFG (California Department of Fish and Game 1993; U.S. Fish and Wildlife Service 1995, 2001b).  
Salmon and steelhead restoration in Battle Creek has been given a high priority among State and Federal 
anadromous fish recovery and restoration efforts, including the AFRP (California Department of Fish and 
Game1993; CalFed 2000; U.S. Fish and Wildlife Service 2001b; Good et al. 2005).  Effective screening 
of the Orwick Diversion was identified as a specific action (Action 4) of the Final AFRP Plan issued in 
2001 (U.S. Fish and Wildlife Service 2001b).  The proposed action addresses improvements required to 
alleviate performance deficiencies that have developed with the existing fish bypass pipeline (installed in 
1998) and the diversion’s headgate control structure (part of the original diversion structure) associated 
with the Orwick Diversion.  Two adverse conditions can occur for juvenile salmon and steelhead at the 
Orwick Diversion under the existing structural configuration:  (1) fish can be entrained past the fish 
screen during periods when stream flows and the headgate setting are mismatched and flows overtop the 
screen; and, (2) fish can encounter a “dead end” at the screen, because there is no effective downstream 
access back to Battle Creek.   
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Figure 2

Orwick Diversion Site and Adjacent

Features Along Battle Creek 

Orwick Diversion Fish Screen Improvement ProjectAdapted from: Coleman Powerhouse Tailrace Channel Fish Barrier EA. USFWS 2004.
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Currently, diversions into the canal must be manually regulated using the existing headgate control 
structure, which requires adjustment of the headgate, when stream flow and creek water surface levels 
change, for proper operation of the fish screen and to maintain diversion levels.  The private water 
diverter holds a water right for up to 50 cubic feet per second (cfs) to meet irrigation needs.  Without an 
efficient method to regulate diversion flows into the canal, the fish screen can overtop during times of 
high and rapidly changing stream flows, and high water velocities and debris can damage the fish screen, 
both of which can result in fish entrainment into the diversion canal. 

Summer irrigation diversions to the Orwick Diversion canal (up to 50 cfs) can equal nearly 20 percent of 
the typical summer baseflow in lower Battle Creek, which averages about 250 cfs (T. Parker, USFWS, 
pers. comm. 2006). The existing bypass pipe, which was intended to return fish encountering the Orwick 
Diversion fish screen back to the main creek channel, has proven ineffective for several reasons, 
including a rough interior surface, intermittent seasonal connectivity of the side channel leading from the 
bypass outfall to the main creek channel, and a suboptimal pipeline gradient to conduct water and fish 
efficiently to the creek.  Under the existing condition, fish entering the bypass pipe during the summer 
and fall months may encounter a nearly dry side-channel at the bypass outfall, impairing return to the 
main creek channel.  During winter and spring high creek flows, the suboptimal pipeline gradient results 
in a reverse flow of water (and fish) from the high-flow side channel at the bypass outfall back towards 
the fish screen, also impairing fish return to the main creek channel. 

The CDFG has operated and maintained the fish screen at the Orwick Diversion since the fish screen’s 
construction in 1998, and has committed to continue to maintain the screen and bypass into the future 
(i.e., by clearing debris up to three times per week and repairing fish screen panels) (M. Berry and K. 
Gale, CDFG, pers. comm. 2006).  

Concerns about the continued loss of juvenile salmonids by periodic overtopping of the fish screen and 
poor function of the fish bypass prompted NMFS to form a working team of knowledgeable agencies and 
other stakeholders.  NMFS, CDFG, the Service, Natural Resource Conservation Service (NRCS), and the 
water diverter have joined together to work on two overall objectives: (1) provide the diverter with 
continued access to the creek in order to exercise his pre-existing water right using the Orwick Diversion 
canal (aka., South Side Ditch for the Battle Creek Ranch), and (2) prevent take of listed fish species at the 
diversion by improving the functioning of the fish screen through replacement of the bypass pipe to return 
fish to the main channel of Battle Creek, and upgrade of the headgate for control of the water surface 
elevation at the fish screen.  

Along with this larger team, a smaller technical team (TT) includes representatives from CDFG, the 
Service, BLM, and NMFS.  The role of the TT is to work on the technical issues related to the bypass and 
headgate water control structure and to assist the larger team in resolving fish passage protection 
problems at the project site.  The proposed action described in this EA has been developed through the 
collaboration of the TT members. 

5. ALTERNATIVE ACTIONS CONSIDERED 
The TT investigated and considered two approaches (project alternatives) for addressing the ongoing fish 
passage problem identified at the Orwick Diversion:  (1) retrofit and extend the existing bypass pipeline 
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to the main creek channel to correct pipe gradient and to meet NMFS’ fish passage and outfall criteria, 
and (2) construct a new bypass pipeline that meets NMFS’ fish passage and outfall criteria.  Both 
alternatives were considered superior, in terms of fish protection and passage, to the existing condition 
and taking no action at this site. 

The first alternative was determined to have required considerable re-engineering and have a greater 
environmental impact.  Therefore, it was rejected from further consideration, since considerable 
excavation within the active stream channel would be required to extend the pipeline from its existing 
outfall location to an outfall site on the creek in order to meet NMFS’ criteria.  The second alternative was 
considered the most feasible and efficient manner, from a bioengineering stand point, to improve the 
existing fish passage conditions at the diversion site and meet NMFS’ fish bypass and outfall criteria.  
The second approach also would allow routing of the bypass pipeline to avoid and minimize 
environmental impacts within the project site to a greater degree than with the first approach.  The second 
alternative was, therefore, selected as the proposed action to improve fish passage at the project site. 

6. PROPOSED ACTION 
The proposed action consists of two distinct construction activities that will be staged in the following 
sequence:  (1) construction of a new fish bypass pipe and outfall to the main channel of Battle Creek, and 
(2) installation of a new headgate on an existing headwall to better control water flows passing the fish 
screen and entering the Orwick Diversion.  Both actions are intended to improve fish protection and 
passage at the diversion by increasing fish screen effectiveness and by increasing bypass effectiveness for 
returning fish to the main creek channel with minimal delay under the full range of stream flows 
occurring at the site.  

6.1 FISH BYPASS PIPELINE AND OUTFALL 
The fish bypass pipeline portion of the proposed action involves the installation of a new bypass pipe 
mated to the existing fish screen structure.  The proposed bypass pipeline has been designed to comply 
with current fish screening criteria and fish protection standards (National Marine Fisheries Service 
1997).  The new fish bypass pipeline has been designed to withstand and fully function in up to a 50-year 
recurrence flood flow in Battle Creek (830 cfs), and for diversion rates through the fish screen into the 
canal of up to 50 cfs (S. Thomas, NMFS-Santa Rosa, pers. comm. 2006).  Design drawings and 
specifications were prepared by engineering staff with the NMFS-Southwest Region and are provided in 
Appendix A.   

The new bypass pipe will be routed along the shortest distance from the fish screen in the diversion canal 
to an appropriate outfall location on the main channel of Battle Creek downstream of the diversion.  The 
bypass pipeline route has been selected to, where possible, avoid and otherwise minimize impacts to 
vegetation, wildlife habitat, and cultural resources, and to return fish to the creek at a safe and 
geologically stable site. 

High flow conditions in Battle Creek during the design phase of the project (spring 2006) precluded 
determining an exact location and elevation for the pipeline outfall.  Exact siting of the outfall will be 
identified by the project engineer prior to beginning construction.  However, the general bypass outfall 
location, determined by engineers and biologists from the Service and NMFS to meet NMFS’ fish bypass 
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criteria is located at the most geomorphically stable channel constriction, with appropriate water 
velocities, in the immediate vicinity of the proposed project area.  The bypass outfall will be located 
where its receiving water is no less than 3 feet deep and the outfall height will not exceed 1.5 feet above 
the water surface, even at low creek flows.   

The NMFS fish bypass design specifications require installation of a 12 inch diameter double-walled, 
high-density, polyethylene (HDPE) pipe, or similar material, with water-tight joints between pipe 
sections.  Pipe size selection and pipeline design slope (1.07 percent) were engineered to insure water 
velocities of 2-12 feet per second and water depths no less than 4 inches within the pipeline under all 
expected operating conditions.  Pipe bends will be smooth and continuous, with internal walls mating 
with those of straight sections to minimize the potential for entrapment of debris and fish.  Pipeline 
cleanout ports will be located about every 80 feet (after every four lengths of straight pipe) along the 
length of the pipeline, with one cleanout port located at the immediate upstream end of the any pipe 
bends.  The bypass outfall will consist of steel pipe with concrete anchors.  Schedule 40 (ASTM A53 
Grade B) steel pipe with an internal diameter no less than that of the pipe to which it is being joined will 
be required for the pipeline outfall.  Internal surfaces will be smooth to the touch and free of burrs and 
rough edges.      

Construction methods and requirements will involve some necessary vegetation removal along the bypass 
pipeline route up to 20 feet on either side of the centerline, including felling some trees up to 24 inches in 
diameter; however, no woody debris or soil will be approximately 12 feet.  The contractor will be 
required to line the trench with compacted bedding to a minimum depth of 6 inches to set pipe on a 
uniform slope of 1.07 percent.  Compacted bedding material will be used to cover the pipeline to 1 foot 
above the top of the pipe.  The trench will be backfilled with stockpiled native material removed during 
excavation.  Backfill material will be graded to match existing topographic contours.  Erosion control, 
mulching, and replanting of the backfilled trench route, with a BLM-approved native grass seed mix, will 
be implemented to prevent sediment runoff and restore ecological functions compatible with surrounding 
vegetation and wildlife communities, while allowing future access to the pipeline cleanouts for required 
maintenance.   

Rip-rap consisting of sound, well-graded, unfractured, angular rock, 2 to 3 feet in diameter, will be 
required to protect and reinforce the buried pipeline where it passes through a portion of a high-flow 
channel and stream bank.  A short portion of the existing side channel, near its confluence with the main 
creek channel, will also be revetted with rip-rap to prevent erosion and undercutting of the pipeline within 
the high-flow channel.  The rip-rap will be placed along the left side of the side channel to raise the 
elevation of the swale through which the pipe will pass to match that of the present floodplain elevation 
(see Appendix A drawings).  The largest pieces of rock would be placed individually in an interlocking 
fashion, with smaller pieces being used to fill spaces between larger rocks.  Rip-rap will be keyed, at a 
minimum, 2 feet vertically and 5 feet horizontally into existing bed and bank contours.  All rip-rap bed 
and bank reinforcement will be installed under dry conditions.  No in-water work is anticipated.  All rip-
rap placed on stream banks will be interplanted with native willow cuttings to restore ecological function 
of the site.  Additionally, 2 to 3 trees stockpiled during vegetation clearing of the pipeline route will be 
placed along the high-flow channel and keyed into the flood terrace bank to restore habitat complexity 
(i.e., provide large woody debris (LWD)) where the pipeline enters this secondary channel. 
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All excavations shall be in accordance with applicable Occupational Health and Safety Administration 
(OHSA) Construction Industry Standards.  The contractor shall be responsible for knowing applicable 
regulations and shall provide appropriate shoring, signs, barricades, etc.  Although excavation side-slopes 
are shown on the project design drawings (Appendix A), these are for illustrative purposes only.  Actual 
trench side-slopes shall be determined by the contractor and are the sole responsibility of the contractor.       

The storage of construction materials and equipment, and repair and maintenance of equipment and 
vehicles will be restricted to a clearly defined staging area located south of the existing fish screen at the 
end of the BLM access road within the project study boundaries.  Disposal of excess native soil materials 
would be allowed at the staging area.  

While the Service will be responsible for funding actual construction of the proposed action, the bypass 
pipeline ownership and maintenance responsibilities would be transferred to CDFG upon completion of 
construction (T. Parker, USFWS-Red Bluff, pers. comm. 2006).  A right-of-way for construction and 
subsequent maintenance of the bypass pipeline will be administratively established for the property at the 
site by BLM (K. Williams, BLM-Redding, pers. comm. 2006). 

6.2 

6.3 

HEADGATE 
The second element of the proposed action involves renovating the existing headgate structure for an 
automated flow control system.  The renovation is needed because the existing structure does not allow 
for the sufficient regulation of diverted flows to prevent overtopping of the fish screen.  New flow control 
gates would be installed on the existing head wall structure, which would be modified, as necessary, to 
accommodate new flow regulating equipment.  The new headgate system would allow maintenance of 
diversion canal flows at set levels up to 50 cfs at a wide range of stream flows, throughout the year, 
without restricting water diversion rates during periods of low flows.  In addition, the ability to control 
canal flow levels would help to prevent entrainment of juvenile fish in the canal and would protect the 
fish screen from damage that can occur when debris is carried beyond the headgate during periods of 
unregulated high flow.  All renovations would occur within the footprint of the existing structure.  Any 
in-water work necessary to install the new water control equipment would be performed within the intake 
channel to the diversion and accomplished using manual and power (pneumatic and electric) hand tools.  
No major excavation, ground disturbing activities, or vegetation disturbance is anticipated in 
implementing this project element. 

RESOURCE PROTECTION MEASURES 
The following Resource Protection Measures (RPM’s) have been incorporated as part of the project 
design and construction specifications (as appropriate) to avoid or minimize adverse impacts associated 
with project implementation:  

Valley Elderberry Longhorn Beetle Resource Protection Measures 

1. Alignment of the bypass pipe has been routed to avoid elderberry shrubs. 

2. The BLM will fence an avoidance area, providing a minimum setback of at least 20 feet from the 
dripline of each elderberry shrub. 

3. The Service will brief contractors on the need to avoid damaging the elderberry shrubs and the 
possible penalties for not complying with these requirements. 
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4. The Service will erect signs every 50 feet along the edge of the avoidance area, which will state 
the following:  “This area is habitat of the valley elderberry longhorn beetle, a threatened species, 
and must not be disturbed.  This species is protected by the Endangered Species Act of 1973, as 
amended.  Violators are subject to prosecution, fines, and imprisonment.”  The mounted signs 
will be clearly readable from a distance of 20 feet and maintained for the duration of construction.  

5. The contractor will restore any damage done to the buffer area (within 100 feet of elderberry 
plants) during construction.  The contractor will provide erosion control and re-vegetate with 
appropriate native plants. 

6. No insecticides, herbicides, fertilizers, or other chemicals that might harm the beetle or its host 
plant will be used in the buffer areas or within 100 feet of any elderberry shrub. 

Cultural Resources Resource Protection Measures 

1. Alignment of the bypass pipe has been routed to avoid known archaeological sites. 

2. An individual knowledgeable in identifying cultural resources will be present during the 
trenching activities.  In the event subsurface cultural remains over 45 years of age are 
encountered, the construction will cease immediately in the general area of the discovery, and the 
contractor will consult with a professional archaeologist on staff with the BLM or the Service.  A 
field exam by the archaeologist will likely be necessary and a determination made of the need for 
further measures, including mitigation and contacting the Native American Indian community, if 
human remains are encountered.  

3. If any prehistoric and/or historic resources or other indications of cultural resources are found 
once project construction is under way, all work in the immediate vicinity of the discovery will 
cease and the project archaeologist will be immediately notified.  An archaeologist meeting the 
Secretary of the Interior’s Professional Qualifications Standards in prehistoric or historical 
archaeology, as appropriate, will be retained to evaluate the find and recommend appropriate 
mitigation measures. 

4. In the event that human remains are discovered during construction of the project, the directives 
of the Native American Graves Protection and Repatriation Act (NAGPRA) (43 CFR 10) shall be 
implemented, including immediate cessation of activities and telephone notification of the 
discovery, with written confirmation, to the responsible Federal agency official.   

Erosion and Sediment Control Resource Protection Measures  

1. Activities that increase the potential for erosion within the project footprint shall be restricted to 
the fullest extent possible to the relatively dry summer and early fall period to minimize the 
potential for rainfall events to mobilize and transport sediment to Battle Creek.  If these activities 
must take place during the late fall, winter, or spring, temporary erosion and sediment control 
structures will be in place and functional at the end of each construction day and will be 
maintained until disturbed ground surfaces have been successfully stabilized. 

2. Spoil sites shall be located such that they do not drain directly into a surface water feature.  Prior 
to a forecasted storm event, temporary spoil sites shall be protected from the potential for erosion 
using Best Management Practices (BMPs) such as compaction, mulching, and/or sediment 
barriers. 
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3. Erosion control BMPs such as silt fence, straw bales, and seeding/mulching will be placed in 
disturbed areas and approach fills, embankment slopes, and excavation slopes. 

4. Sediment control measures shall be in place prior to the onset of the rainy season and will be 
monitored and maintained in good working condition until the disturbed areas have been 
stabilized. 

5. Excavated material will be stockpiled away from Battle Creek and the Orwick Diversion canal. 

6. All construction debris will be removed from the site after construction is complete. 

7. Disturbed areas will be graded to match the surrounding topography and will be seeded with 
native plant species at the earliest feasible time following backfilling of the pipeline trench.   

8. The BLM will complete revegetation and stabilization of disturbed soils within the construction 
prism.  Seeding and mulching of disturbed areas with native grasses will be conducted 
immediately following implementation of construction activities.  Seeding or planting with 
Sacramento River riparian natives will occur on an ongoing basis until a sufficient number of 
plants have been established for a period of 3 years after project construction completion. 

9. Install 2-3 pieces of LWD, stockpiled during vegetation removal, in areas adjacent to pipeline 
route and keyed into the high flow channel bank 

10. Rip-rap installed on stream bank areas will be interplanted with native vegetation 

11. In-stream work will be limited to the dry summer months (June 15 through October 30). 

General Resource Protection Measures  

1. Construction and maintenance equipment and materials shall be stored away from wetland and 
surface water features. 

2. Vehicles and equipment used during construction and maintenance shall receive proper and 
timely maintenance to reduce the potential for mechanical breakdowns that could lead to a spill of 
hazardous materials (e.g., petroleum lubricants, fuels).  Maintenance and fueling shall be 
conducted in a designated location at least 150 feet away from Battle Creek or any wetlands. 

3. Construction equipment shall be fueled at a fixed fueling station to reduce the area exposed to 
fuel spills from overtopping fuel tanks. Truck mounted tanks will provide fuel for equipment. 

4. Spill containment materials shall be kept on site at all times to contain any accidental spill.  The 
contractor will be responsible for immediate containment and removal of any toxins released.   

5. All measures contained in permits or associated with agency approvals shall be implemented. 

6. Water all active construction areas and staging areas at least twice daily in dry season. 

7. Cover all trucks hauling soil, sand, or other loose material, or require all trucks to maintain at 
least 2 feet of freeboard. 

8. Vehicle speeds will be limited to 15 mph on unpaved roads. 

9. Vehicle idling time will be minimized. 

10. Construction workers will carpool when possible. 
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11. Construction activities will be limited to daytime hours (between 7:00 a.m. and 7:00 p.m.). 

12. All equipment will comply with the manufacturer’s muffler requirements. 

13. Engines not in use will be shut down, where applicable. 

14. Equipment use will be minimized. 

7. AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES  

The environmental issues and resources potentially affected by the proposed action were identified 
through (1) discussions with agency and other stakeholder representatives on the working team; (2) field 
reconnaissance; (3) technical input from BLM, CDFG, NMFS, and Service resource specialists; and (4) 
similarity of necessary construction equipment and activities required for the proposed action to those of 
another recent project in the vicinity of proposed action area, the Coleman Powerhouse Tailrace Channel 
Fish Barrier Project (U.S. Fish and Wildlife Service 2004). 

Key indicators used to determine the potential for significant impacts of the proposed action on the human 
environment include the following: 

 Significant impacts to populations or critical habitat of any listed plant and animal species, or 
impacts to other special status species, including injury or death of individuals, removal or 
adverse modification of required habitats 

  Significant impacts to wetlands, or other waters of the United States, including discharges and 
fills 

 Significant impacts to water quality, including discharges of sediment, increases of temperature, 
increases of turbidity, and discharges of pollutants and toxic materials  

 Significant impacts to archeological and other cultural resources, including disturbance or 
unlawful removal of Native American sacred sites and artifacts and modification or destruction of 
registered historic sites 

 Significant impacts on air quality, noise, or aesthetics, including exceedance of air quality 
standards, local noise ordinances, or impaired recreational use and enjoyment. 

7.1 BIOLOGICAL RESOURCES    
Information on biological resources within and near the proposed project area was provided by BLM, 
CDFG, NMFS, and Service fishery and wildlife resource specialists.  A biological assessment (BA) for 
potentially occurring listed species was prepared by the BLM (Appendix B).  This information, along 
with the Service’s informal letter of concurrence (LOC) responding to the BA (Appendix B), and the 
judgment and analysis of North State Resources Inc.’s analysts were used to evaluate potential effects of 
the proposed action on biological resources.                
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7.1.1 Affected Environment 
According to the Jepson Manual (Hickman 1993), the Battle Creek watershed is located in the Cascade 
Range region, which is characterized by recent volcanic geology in contrast to the largely metamorphic 
geology of the Sierra Nevada and northern Coast Ranges.  Originating on the western slopes of Mount 
Lassen, Battle Creek is a high-gradient headwater stream experiencing an elevation change in excess of 
5,000 feet over 50 miles. A perennial tributary to the Sacramento River, the Battle Creek confluence is 
approximately 28 miles below Keswick Dam and approximately 5 miles southeast of the Shasta County 
town of Cottonwood.  Flow in Battle Creek is sustained by snowmelt, natural springs, and seasonal 
rainfall.  Snowmelt and accretion from natural springs provide cold, year-round flow.  The underlying 
volcanic geology of the Battle Creek watershed creates a hydrology that is unusual for the Central Valley, 
characterized by abundant cold, spring-fed flows and relatively high dry-season base flows (California 
Department of Fish and Game 1993; Jones & Stokes 2005).  This characteristic makes Battle Creek 
especially suitable for species requiring year-round cool water stream habitats, such as spring- and winter-
run salmon and steelhead (California Department of Fish and Game 1993; U.S. Fish and Wildlife Service 
1995).   

The Orwick Diversion Fish Screen Improvement Project will be located in the lower Battle Creek 
watershed about 7 miles upstream of its confluence with the Sacramento River.  The Cascade Range 
Foothill sub-region (Hickman 1993), just above the northern end of the Sacramento Valley, is 
characterized by hot, dry summers and mild, wet winters.  The project area encompasses portions of the 
active channels of Battle Creek and the Orwick Diversion canal, as well as valley-foothill riparian 
wetlands and blue oak woodland.  A wetland delineation was conducted for the project area and is 
included as Appendix D.   

Plant Communities 

The valley-foothill riparian vegetation habitat is the dominant habitat in the project area, and is 
characterized by open to dense accumulations of herbaceous and woody riparian plant species (Figure 3).  
Near the Battle Creek stream channel, dominant tree and shrub species include Fremont cottonwood 
(Populus fremontii), white alder (Alnus rhombifolia), Oregon ash (Fraxinus latifolia), shining willow 
(Salix lucida ssp. lasiandra), sandbar willow (Salix exigua), black willow (Salix gooddingii), bricklebush 
(Brickellia californica), Scotch broom (Cytisus scoparia), and Himalayan blackberry (Rubus discolor).  
Forb species include mugwort (Artemesia douglasiana), Santa Barbara sedge (Carex barbarae), and 
rushes (Juncus spp.).  At locations farther away from the stream channel, species such as gray pine (Pinus 
sabiniana), interior live oak (Quercus wislizenii), valley oak (Quercus lobata), and poison oak 
(Toxicodendron diversilobum) become more prevalent.  Two blue elderberry shrubs (Sambucus 
mexicana) occur in the proposed action boundary, approximately 80 feet northeast of the pipe alignment 
and about 40 feet northwest of the headgate.  Blue elderberry shrubs provide habitat for the federally 
listed as threatened valley elderberry longhorn beetle (VELB) (Desmocerus californicus dimorphus).  (A 
BA that assesses potential impacts to VELB relative to the proposed project action, and an informal 
consultation letter issued by the Service, which concurs with the findings of the BA that while the project 
may affect VELB, it is not likely to have an adverse effect, is included as Appendix B.  Lianas are 
common throughout and include California wild grape (Vitis californica) and pipevine (Aristolochia 
californica). 
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Figure 3
Wildlife Habitat Relationship
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Blue oak woodland habitat occupies the northern- and southern-most portions of the project area.  This 
habitat is characterized by open to moderately dense stands of blue oak (Quercus douglasii) with a 
moderately dense to dense herbaceous layer.  Dominant herbaceous species include medusa head 
(Taeniatherum caput-meduseae), ripgut brome (Bromus diandrus), torilis (Torilis arvensis), cheat grass 
(Bromus tectorum), and wild oat (Avena sativa). 

The riverine habitat consists of the Battle Creek stream channel, including active secondary channels 
(Appendix D).  In the project area, Battle Creek is characterized as a boulder- and cobble-dominated 
stream with pool, riffle, and run habitats.  Riverine habitat also includes the open channel portion of the 
Orwick Diversion intake channel and canal downstream of the existing fish screen, a man-made irrigation 
ditch feature that diverts water from Battle Creek for agricultural uses (Appendix D). 

Wildlife 
Fish 

Seventeen fish species are known to occur in the Battle Creek watershed, consisting of native and non-
native species and both resident and anadromous salmonids.  In the project area, special-status1 fish 
species that could be affected by implementation of the proposed action include the Central Valley 
steelhead (Oncorhynchus mykiss) distinct population segment (DPS), listed as threatened under the 
federal Endangered Species Act (ESA); winter-run evolutionarily significant unit (ESU) Chinook salmon 
(O. tshawytscha), listed as federally endangered; Central Valley spring-run ESU Chinook salmon (O. 
tshawytscha), listed as federally threatened; and Central Valley fall/late-fall run ESU Chinook salmon (O. 
tshawytscha), a federal species of concern.  The project area also contains designated critical habitat for 
the Central Valley steelhead DPS and the Central Valley spring-run ESU Chinook salmon.  

Battle Creek also provides those elements defined as Essential Fish Habitat (EFH) for Chinook salmon 
pursuant to the Magnuson-Stevens Fishery Management and Conservation Act 1996, as amended.  The 
waters and substrate of Battle Creek provide essential holding, spawning, and rearing habitat for Chinook 
salmon, and all life stages of Chinook salmon are present in the creek virtually throughout the year.   

The actual timing of runs in the Sacramento River and its tributaries varies slightly from year to year as a 
function of weather, stream flow, and water temperature (Vogel and Marine 1991).  A summary of the life 
history and habitat requirements of the special-status fish species occurring in the Battle Creek watershed 
is provided in Table 1.   

                                                 
1  For the purposes of this EA, the term “special-status” refers to those species listed by the U.S. Fish and Wildlife 

Service or National Marine Fisheries Service as being threatened or endangered, or that are candidates for listing 
as threatened or endangered, or are recognized to be a species of concern or species of special concern.   
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Table 1 
Special-Status Fish Species in the Battle Creek Watershed 

Common 
Name 

(Scientific 
Name) 

Federal/ 
State 

Statusa Migration Spawning General Habitat Description Comments 
Hardhead 
(Mylopharodon 
conocephalus)  

--/SSC   
Quiet deep pools of large, 
warm, clear streams over rocks 
or sand.  

Common native, non-game 
species.  

Central Valley 
steelhead DPSb 
(Oncorhynchus 
mykiss irideus) 
 

T/-- 
Late 

summer–
winter 

December–
April 

Requires cold flowing water, 
clean spawning gravel, and 
diverse riverine habitat for 
rearing.  Spawns and rears in 
the mainstem Sacramento 
River and its tributaries.  
Juveniles rear year round in the 
mainstem river and tributaries.  

Battle Creek provides 
suitable spawning, rearing, 
and migration habitat; 
Portions of project area are 
designated critical habitat. 

Central Valley 
spring-run ESUc 
Chinook salmon 
(Oncorhynchus 
tshawytscha) 
 

T/T 
 

Spring–
summer 

September–
November 

Requires cold flowing water, 
clean spawning gravel, and 
diverse riverine habitat for 
rearing.  Spawns and rears in 
perennial tributaries and the 
mainstem of the Sacramento 
River.  Rears for a time in the 
Delta estuary.  Juveniles may 
be found year round in the 
Sacramento River.  

Battle Creek provides 
suitable spawning, rearing, 
and migration habitat; 
Portions of project area are 
designated critical habitat. 
 

 
Central Valley 
fall/late-fall run 
ESU Chinook 
salmon 
(Oncorhynchus 
tshawytscha) 

SC/-- Fall October–
December 

Requires cold flowing water, 
clean spawning gravel, and 
diverse riverine habitat for 
rearing.  Spawns and rears in 
the mainstem of the upper 
Sacramento River.   Juveniles 
rear from the winter of hatching 
through following fall. 

Battle Creek provides 
suitable spawning, rearing, 
and migration habitat. 
 

Sacramento 
River winter-run 
ESU Chinook 
salmon 
(Oncorhynchus 
tshawytscha) 

E/E Winter–
spring 

April–
August 

Requires cold flowing water, 
clean spawning gravel, and 
diverse riverine habitat for 
rearing.  Spawns and rears in 
the mainstem of the upper 
Sacramento River.  Rears for a 
time in the Delta estuary.  
Juveniles rear from the 
summer of hatching through 
following winter. 

Winter run Chinook salmon 
spawn primarily in the 
mainstem Sacramento River; 
were historically known to 
spawn in Battle Creek 
(Yoshiyama, Fisher, and 
Moyle 1998) 
 
 

Pacific lamprey 
(Lampetra 
tridentata) 

NW/--   

Spawn in freshwater rivers and 
streams with juveniles found in 
slow-moving current, silty 
bottom habitats. Spring-
summer spawner; juveniles 
require 5-7 years for freshwater 
rearing.  

Native fish species common 
to Sacramento River basin. 
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Common 
Name 

(Scientific 
Name) 

Federal/ 
State 

Statusa Migration Spawning General Habitat Description Comments 
 
River lamprey 
(Lampetra 
ayresii) 
 

NW/SSC   

The biology of river lampreys 
has not been studied in 
California; general habitat and 
life history thought to be similar 
to Pacific lamprey.  

Native fish species thought to 
be common.  Actual 
distribution and abundance is 
unknown.  

Sources: Moyle 2002; Jones and Stokes 2005 
aStatus definitions:  E = endangered; T = threatened; SC = Species of Concern; SSC = Species of Special Concern; C = Candidate species; 
NW = listing not warranted.   
 bDPS = distinct population segment 
 cESU = evolutionarily significant unit 
 
Numerous natural and anthropogenic fish passage barriers occur in the Battle Creek watershed and affect 
access and distribution of anadromous fish.  Many of these barriers prevent fish migration to habitat 
required for activities essential to survival, growth, and reproduction.  The first barrier to fish migration 
on Battle Creek occurs at the CNFH, approximately 5.8 miles upstream of the mouth of the creek and 1.5 
miles downstream of the project action area, where the Service operates a barrier weir.  This barrier 
functions as a fish management tool for collection of hatchery broodstock and to selectively allow 
upstream passage of spring-run Chinook salmon and steelhead.  A fish ladder in the weir is operated 
seasonally to allow fish passage into upstream reaches of the creek.  Fish passage at this ladder is 
monitored by the Service.  From August 1 to March 1, the fish ladder is closed to allow broodstock 
collection at the hatchery and to confine spawning of fall-run Chinook salmon to lower Battle Creek.  
When the fish ladder is closed, the barrier weir prevents passage of adult Chinook salmon and steelhead 
upstream of CNFH.  At flows in excess of approximately 225 cfs, some adult Chinook and steelhead can 
pass the barrier.  This barrier is currently being upgraded to improve management of fish passage for 
naturally produced fish and collection of hatchery broodstock for stream flows up to 800 cfs. 

Natural impediments and barriers to fish migration occur on both the north and south forks of Battle 
Creek.  Impassible barriers to upstream fish migration occur at river miles 13.48 and 18.85 on the north 
and south forks of Battle Creek, respectively.  The natural impassible barrier on the South Fork is known 
as Angel Falls, a 25-foot high waterfall.  Smaller natural barriers to migration occur in the form of falls 
and cascades that may variously impede fish passage under different flow conditions (Jones and Stokes 
2005).   

Hydroelectric facilities on Battle Creek physically block or impede fish passage, but also control 
downstream flows that under certain conditions impede fish passage at natural channel features, such as 
rapids and cascades.  The Wildcat Diversion, Eagle Canyon Diversion Dam, and North Battle Creek 
Feeder Diversion Dam on North Fork Battle Creek and the Coleman Diversion Dam, Inskip Diversion 
Dam, and South Diversion Dam on South Fork Battle Creek all impede fish passage to some degree.  
Obsolete fish ladders at Eagle Canyon, Wildcat, and Coleman Diversion Dam are not functional under 
most flow conditions (California Department of Water Resources 1997, 1998).  During average or wet 
years, fish ladders at North Battle Creek Feeder, Eagle Canyon, Wildcat, Inskip, and Coleman diversion 
dams can be ineffective for up to 8 months of the year because flow exceeds the maximum effective 
capacity of the ladders by a factor of 10 or more.  Fish ladders at Eagle Canyon and the Coleman 
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diversion dams were intentionally closed to fish passage under the 1998 Interim Agreement between 
Reclamation and PG&E, with concurrence by CDFG (California Department of Fish and Game 1995).  
Collectively, these hydropower diversion dams block approximately 48 miles of upstream habitat, 
including 42 miles of spawning and rearing habitat in Battle Creek (Jones & Stokes 2005). 

Sacramento River Winter-Run ESU Chinook Salmon 
The Sacramento River winter-run ESU Chinook salmon was listed as an endangered species under the 
ESA on January 4, 1994 (59 FR 440), and its endangered status was reaffirmed on June 28, 2005 (70 FR 
37169).  The winter-run Chinook salmon was designated as an endangered species under the California 
Endangered Species Act (CESA) on September 22, 1989.  NMFS published proposed critical habitat for 
winter-run on August 14, 1992, and the final rule was published on June 16, 1993 (58 FR 33212).  Battle 
Creek is not identified as part of critical habitat for winter-run Chinook salmon.   

Historically, winter-run Chinook salmon spawned in the cold spring-fed headwaters of the upper 
Sacramento, the Pit, and the McCloud rivers (U.S. Fish and Wildlife Service 1995).  Following 
construction of Shasta Dam, deep water releases during the summer months provided suitable cold water 
conditions for winter-run Chinook salmon spawning and rearing downstream of the dam.  In response to 
these conditions, which increased total coldwater spawning habitat available to the winter run, the 
population increased.  In 1969, winter-run size estimates exceeded 100,000 fish; since the early 1990s, 
run size estimates have decreased to runs of only 200 to 1,400 fish per year.  However, the Sacramento 
River winter-run Chinook salmon population continues to exhibit a trend towards recovery.  In recent 
years, spawning populations have been estimated at about 7,000 to 8,000 (California Department of Fish 
and Game 1998), but these levels remain well below draft recovery goals established for this run 
(National Marine Fisheries Service 2004).   

Currently, winter-run Chinook salmon spawn and rear primarily in the mainstem Sacramento River.  
Historical reports of naturally produced winter-run Chinook salmon in Battle Creek include observations 
of juvenile outmigrants in the early 1900s (Rutter 1902, 1903), runs in the late 1940s and early 1950s 
(U.S. Fish and Wildlife Service 1987), and uncounted runs in the late 1950s and early 1960s (California 
Department of Fish and Game 1965).  The current number of winter-run Chinook salmon returning to 
Battle Creek, if any, is unknown; if winter-run Chinook salmon do return to Battle Creek, they are scarce 
(Jones & Stokes 2005). 

Central Valley Spring-Run ESU Chinook Salmon 
Central Valley spring-run ESU Chinook salmon was listed as threatened under the ESA on September 16, 
1999 (64 FR 50394).  This designation was unchanged in a June 14, 2004, status review by NMFS (69 FR 
33102).  The Central Valley spring-run Chinook salmon was designated listed as threatened under the 
CESA on February 5, 1999.  On September 2, 2005, NMFS issued the final rule designating critical 
habitat for Central Valley spring-run ESU Chinook salmon, which became effective on January 2, 2006 
(70 FR 52488).   

Spring-run Chinook salmon migrate upstream during the spring beginning in March, hold over in deep 
pools of the mainstem Sacramento River and its large perennial tributaries where fish can access cold 
headwaters during the summer months, and spawn from mid-August through mid-October.  Most of the 
spring-run in the Sacramento River basin spawn in the principal tributary streams (Mill, Deer, Clear, and 
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Butte creeks, and the Feather River).  Egg incubation occurs from mid-August through mid-January.  
Spring-run in the Sacramento River exhibit an ocean-type life history, emigrating as fry, sub-yearlings, 
and yearlings.  Based on observations at the Red Bluff Diversion Dam, spring-run emigration from the 
upper Sacramento River typically occurs from November through April (Johnson, Weigand, and Fisher 
1992; Vogel and Marine 1991).  Although some spring-run salmon may spawn in the Sacramento River 
between Red Bluff and Keswick Dam, it is thought that most have hybridized with fall-run salmon due to 
overlapping spawning periods, lack of spatial separation, and redd superimposition (California 
Department of Fish and Game 1998). 

Central Valley spring-run ESU Chinook salmon populations in the Sacramento River and tributaries such 
as Clear Creek and Battle Creek have remained relatively depressed; however, some modest increases 
have occurred in their principal spawning tributaries, including Deer, Mill, and Butte creeks (California 
Department of Fish and Game 2004).  Currently, spring-run Chinook salmon are monitored at the CNFH 
barrier weir and allowed to migrate upstream via the fish ladder between March 1 and August 1.  Only 
unmarked, naturally-produced Chinook salmon and steelhead are allowed to pass during the season prior 
to mean daily water temperatures reaching 60° Fahrenheit.  After this period, all Chinook salmon and 
steelhead are passed and monitored using video monitoring technology until August 1, when the ladder is 
closed (N. Alston, USFWS, pers. comm. 2006). 

Designated critical habitat for Central Valley spring-run Chinook salmon includes the San Francisco Bay-
Delta estuary, the mainstem Sacramento River upstream to Keswick Dam, and most of the Sacramento 
Valley’s perennial tributaries with established spring salmon runs, including Battle Creek, and the Feather 
River.  The project area falls into CALWATER Hydrologic Sub-area (HSA) Unit 550712, which provides 
40 miles of spawning/rearing, rearing/migration, and presence/migration Primary Constituent Elements 
(PCEs) for spring-run Chinook salmon.  Central Valley spring-run Chinook salmon received a score of 16 
out of a possible score of 18, which represents a “high” conservation value for the HSA (National Marine 
Fisheries Service 2004). 

Central Valley Fall/Late-Fall Run ESU Chinook Salmon 
On September 16, 1999, NMFS determined that listing of Central Valley fall/late fall-run ESU Chinook 
salmon was not warranted (64 FR 50394); however, this ESU was classified as a Species of Concern on 
April 15, 2004, due to specific risk factors (69 FR 11975).  The ESU includes all naturally spawned 
populations of fall/late fall-run Chinook salmon in the Sacramento and San Joaquin River basins and their 
tributaries east of Carquinez Strait, California. 

The Central Valley fall/late-fall run ESU Chinook salmon comprises the largest present-day populations 
of Chinook salmon in the Central Valley.  Fall-run Chinook salmon begin to enter the Sacramento River 
in July, and the run builds through the late summer and fall months, peaking by late September and 
October (Vogel and Marine 1991).  Spawning occurs throughout the upper Sacramento River and in a 
majority of its tributaries from mid-October through December (Moyle 2002; Vogel and Marine 1991).  
Spawning densities of fall-run salmon are very high in the Sacramento River from about Red Bluff to 
Keswick Dam (D. Killam, CDFG, pers. comm. 2006).  Juvenile fall-run Chinook salmon rear throughout 
the Sacramento River and its tributaries.  Juvenile fall-run fry may emigrate to the estuary beginning 
shortly after they hatch through the spring and summer months following their birth. 
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The late-fall run component of this Chinook salmon ESU enters the Sacramento-San Joaquin estuary and 
ascends Central Valley streams after the fall-run, usually from late October through March (Vogel and 
Marine 1991).  Spawning begins in January and is usually completed by late April.   

Large numbers of the fall-run and late-fall run salmon are spawned and reared by state and federal fish 
hatcheries in California’s Central Valley, including CNFH.  The number of hatchery-produced fish may 
greatly exceed the number of naturally produced fall/late-fall run Chinook salmon in some Central Valley 
streams, which has led to concern over the viability of certain tributary populations.  These runs support 
valuable and popular ocean and river commercial and sport fisheries.  

Central Valley Steelhead DPS 
The Central Valley DPS steelhead was federally listed as a threatened species on March 19, 1998 (63 FR 
13347).  Their threatened status was reaffirmed on January 5, 2006 and became effective on February 6, 
2006 (71 FR 834).  West coast steelhead populations were determined to comprise 10 distinct populations 
segments (DPS), and the former stock designation, ESU, was changed to DPS (Good, Waples, and 
Adams 2005).  The Central Valley steelhead DPS includes all naturally spawned anadromous O. mykiss 
populations occurring below natural and manmade impassable barriers in the Sacramento and San 
Joaquin rivers and their tributaries, and also includes steelhead propagated at CNFH and at Feather River 
State Fish Hatchery (71 FR 834). 

Steelhead possess one of the most complex life history patterns of the Pacific salmonid species.  
Steelhead typically refers to the anadromous form of rainbow trout.  Similar to other Pacific salmon, 
steelhead adults spawn in freshwater and spend a part of their life history at sea.  However, unlike 
Chinook salmon, steelhead exhibit a variety of life history strategies during their freshwater rearing 
period and as adults may spawn more than once during their life.  The typical life history pattern for 
steelhead is to rear in freshwater streams for 2 years, followed by up to 2 or 3 years of residency in the 
marine environment.  However, some juvenile steelhead may deviate from this pattern, rearing in 
freshwater from 1 to 4 years (Busby et al. 1997; Moyle 2002). 

Steelhead populations inhabiting the upper Sacramento River basin belong to the Central Valley ESU, as 
defined by Busby et al. 1997.  These steelhead populations generally exhibit a life history pattern typical 
of fall/winter run salmonids.  This species historically has provided a popular sport fishery throughout the 
Sacramento River and its tributaries; at present, however, naturally produced steelhead remain at 
relatively low levels throughout their range in the Central Valley (Hallock 1989; McEwan 2001). 

Steelhead adults may enter the Sacramento River and its tributaries from August through March, but peak 
migration generally occurs from October through February.  Spawning begins in late December and can 
extend into early April.  Steelhead spawn in gravel and small cobble substrates usually associated with 
riffle and run habitat types.  The upper mainstem Sacramento River is known to provide suitable 
spawning and juvenile rearing habitat for steelhead.  The Sacramento River in the vicinity of the project 
area may be used by steelhead during all life stages, including spawning and egg incubation. 

Critical habitat designations for listed anadromous salmonids published in September 2005 (70 FR 
52488) were finalized as part of the recent status reviews and are restricted to the species’ anadromous 
range, which is coextensive with the steelhead-only DPS delineations described in that notice (71 FR 
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834).  Designated critical habitat for Central Valley ESU steelhead includes all river reaches accessible to 
steelhead in the Sacramento and San Joaquin rivers and their tributaries, which includes the Sacramento 
River downstream of the project area.  The project area falls into CALWATER HSA Unit 550712, which 
provides 82 miles of spawning/rearing, rearing/migration and presence/migration habitat for Central 
Valley steelhead.  Central Valley steelhead received a score of 17 out of a possible score of 18, which 
represents a “high” conservation value for the HSA (National Marine Fisheries Service 2004). 

Essential Fish Habitat 

The Sacramento River and its tributaries are designated by NMFS as EFH for Chinook salmon, as defined 
by the Magnuson-Stevens Fisheries Conservation and Management Act of 1994, as amended.  EFH refers 
to those waters and substrates necessary for spawning, breeding, feeding, or growth to maturity.  
Freshwater EFH for salmon consists of four major components:  spawning and incubation habitat; 
juvenile rearing habitat; juvenile migration corridors; and adult migration corridors and adult holding 
habitat (Pacific Fishery Management Council 2000).  Important components of EFH for spawning, 
rearing, and migration include adequate substrate composition; water quality (e.g., dissolved oxygen, 
nutrients, temperature); water quantity, depth, and velocity; channel gradient and stability; food; cover 
and habitat complexity (e.g., large woody debris, pools, channel complexity, aquatic vegetation); space; 
access and passage; and floodplain and habitat connectivity (Pacific Fishery Management Council 2000).   

Battle Creek provides all four major components of freshwater EFH for salmon.  Adult Chinook salmon 
migrate to and are known to spawn within all suitable habitats in the vicinity of the project site.  Fry and 
juveniles are expected to, and are known to, occur in suitable rearing habitats nearly year round.  Medium 
to large cobbles and boulders dominate the river bottom in these habitats, providing suitable cover and 
refuge for rearing salmonids.  Additionally, woody debris and terrestrial vegetative cover are present 
along stream margins immediately upstream and downstream of the project area.   

Other Potentially Affected Special-Status Species  

California Red-Legged Frog 
Although the project area includes riverine and riparian habitat, potentially suitable habitat for the 
California red-legged frog (Rana draytonii), which is federally listed as threatened, does not occur.  Flow 
rates in and adjacent to the project area are too high for this species, and there is a lack of slow, backwater 
habitat.  Furthermore, there are no known or historic populations of the species in the project vicinity.  
California red-legged frog will therefore be given no further consideration in this document.   

Bald Eagle 
Bald eagles (Haliaeetus leucocephalus), which are federally listed as threatened, are known to occur in 
the area, but no active or inactive nest sites have been identified in or adjacent to the project area.  Nesting 
habitat for this species does not occur within the project area, but eagles are likely to nest in the vicinity 
of the project area.  Although foraging habitat is present within the project area, the availability of similar 
foraging habitat in the vicinity would offset potential adverse effects to eagles resulting from project 
implementation.  Therefore, bald eagles will be given no further consideration in this document.     

Valley Elderberry Longhorn Beetle  
The valley elderberry longhorn beetle (VELB) is completely dependent on its host plant, elderberry shrub, 
which is a common component of the remaining riparian forests and adjacent upland habitats of the 
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California Central Valley.  It appears that in order to serve as habitat, the shrub must have stems that are 1 
inch or greater in diameter at ground level.  Two elderberry shrubs with stem diameters as large as 5 
inches in diameter are located immediately adjacent to one another in a transition zone of riparian and 
upland vegetation about 80 feet from the proposed bypass pipeline alignment.   

Declining habitat has resulted in the patchy distribution of VELB populations in the Central Valley.  
Population clusters in the region containing the project area appear to be locally common.  In fact, VELB 
have been detected by Service biologists (H. Crowell and T. Parker) several hundred feet north of the 
project area, on the north side of Battle Creek. 

A BA was prepared by BLM (May 2006) that assessed in detail potential impacts to VELB associated 
with the proposed action  On June 1, 2006, the Service issued an informal consultation letter in which it  
concurred with the findings of the BA in that the proposed action may affect, but is not likely to adversely 
affect VELB.  The BA and the Service’s informal LOC are provided in Appendix B.  Resource protection 
measures designed to prevent adverse effects to VELB and its habitat are also included in Appendix B 
and in Section 6.3 of this EA.  

7.1.2 Environmental Consequences 
Plant Communities 

Special-status plant species (i.e., species that are federally listed as threatened or endangered or 
candidates for listing as threatened or endangered) have not been detected within the project area.  
Although the pipeline alignment has been selected to minimize impacts to vegetation, approximately 30 
trees of various size and age classes would need to be removed to accommodate the project.  Vegetation 
within the construction corridor, which would be approximately 40 feet wide and 734 feet long, would be 
temporarily affected by construction activities.  The affected plant communities would be valley-foothill 
riparian forest, blue-oak woodland, and riverine.  Disturbed areas will be reseeded with a seed mix as 
prescribed by BLM (K. Williams, BLM pers. comm. 2006).  

Wildlife  

Effects on wildlife associated with implementation of the proposed action are expected to be minor.  
Measures will be implemented to ensure that effects on wildlife are avoided or minimized to the extent 
possible.  Potentially suitable habitat for special-status fish and VELB occurs within or immediately 
adjacent to the project area.  Following is a discussion of potential impacts to these species that could 
result from implementation of the proposed action. 

Special-Status Fish 
Implementation of the proposed action is expected to benefit fishery resources, including listed salmon 
and steelhead, through improvements to juvenile fish protection and passage at the Orwick Diversion.  
Resource Protection Measures, to be implemented in conjunction with project construction activities, are 
an integral part of the proposed action and were developed to minimize, to the extent possible, any 
temporary and transient impacts to fish and fish habitat during project construction.   

Implementation of the proposed action will not significantly impact designated critical habitat for listed 
species or EFH for Chinook salmon.  No in-water work within the creek channel is planned as part of the 

North State Resources, Inc.  Orwick Diversion Fish Screen Improvement Project 
August 2006   21 Draft Environmental Assessment 
50776 



project, and most construction activities will occur outside of the ordinary high water mark.  Localized 
and transient turbidity and suspended sediment levels could increase in Battle Creek as a result of stream 
bank excavation to install a new fish bypass pipeline; however, use of Best Management Practices 
(BMP’s) during and after construction for erosion control and sediment runoff prevention (as described in 
Section 6.3, “Resource Protection Measures”) will reduce the proposed action’s potential impacts to fish 
to less than significant.   

Shaded Riverine Aquatic (SRA) habitat is a component of EFH for Chinook salmon.  The degree of 
impact to SRA habitat as a result of the proposed action would be negligible, because the new bypass 
pipeline has been routed to minimize impacts to vegetation, disturbed areas will be interplanted with 
native willow cuttings or reseeded with native grasses, and improved juvenile fish screen protection and 
passage at the Orwick Diversion will increase fish survival over the long-term.  Although some vegetation 
removal would be necessary, including felling some trees up to 24 inches in diameter, native grass 
seeding and large wood placement along the secondary high-flow channel where the new pipeline enters 
will restore the ecological function of this vegetation to the stream after construction.  Removal of 
vegetation and soil could accelerate erosion processes within the project boundaries and increase the 
potential for sediment to enter the Battle Creek.  However, the topography of the project site is relatively 
flat, which would not cause accelerated storm runoff and erosion, and RPM’s included as part of the 
proposed action will install BMP’s that minimize the potential for erosion. 

Construction activities typically include the refueling and occasional equipment repair and maintenance 
on location.  As a result, minor fuel and oil spills could occur, and there would be a risk of larger releases.  
These materials could be toxic, depending on the location of the spill in proximity to surface water 
features, including Battle Creek.  Oils, fuels, and other contaminants could have deleterious effects on all 
salmonid life stages within close proximity to construction activities.  The potential for such an impact to 
fishery resources, including listed species, will be minimized by (1) restricting all equipment fueling, 
maintenance, and repairs to the construction staging site, on the south side of the diversion, at least 150 
feet away from Battle Creek; (2) equipment and vehicles used during construction shall receive proper 
and timely maintenance to reduce potential for mechanical breakdowns leading to spills of hazardous 
materials; (3) spill containment booms shall be maintained onsite at all times during construction 
operations and staging or fueling of equipment; and (4) contractor will develop and implement site-
specific BMP’s, a water pollution control plan, and emergency spill controls, and will be responsible for 
containment and removal of any toxins released.  

The long-term benefit of the proposed action will be a properly functioning bypass system at the CDFG 
fish screen that will meet the NMFS’s fish protection and passage criteria.  Implementation of the 
proposed action would serve to enhance salmonid populations in the Battle Creek watershed by providing 
long-term benefits for fish migration passage in Battle Creek, while preserving the private diverter’s 
access to the creek to exercise his water right. 

Valley Elderberry Longhorn Beetle 
The pipe alignment route has been selected to minimize impacts to vegetation and wildlife habitat, 
including the two elderberry shrubs located immediately adjacent to one another approximately 80 feet 
from the proposed route for the bypass pipe, and approximately 40 feet from the headgate control 
structure.  Both shrubs support stems that are large enough (> 1-inch diameter) to provide suitable habitat 
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for VELB.  Although occurrence of VELB within the project action area has not been determined, its 
presence has been documented in shrubs several hundred feet away, on the north side of Battle Creek (see 
BA in Appendix B).   

Adverse effects to shrubs in the project action area will be avoided by using RPM’s as described in 
Section 6.3 (above) and in Appendix B.       

7.2 CULTURAL RESOURCES 
In accordance with the Cultural Resources Compliance Process (36 CFR Part 800 of Section 106 of the 
National Historic Preservation Act [NHPA]), a review of undertakings that could affect properties 
included or eligible for inclusion in the National Register of Historic Places (NRHP) has been completed 
for the proposed action.  A cultural resources survey of the project action area and vicinity was conducted 
by Eric Ritter, BLM Archaeologist, on February 2 and 13, 2006.  An archaeological inventory and site 
evaluation report has been prepared for this project and is included as Appendix C.  Consultation with two 
federally recognized Native American Indian tribes (the Pit River Tribe and Redding Rancheria) has not 
identified any potential conflicts.  

7.2.1 Affected Environment 
Only one cultural resource property is known to occur in the proposed action area:  the Orwick Dam (aka 
the headgate structure) (State of California Resources Agency #CA-030-1701) (Ritter 2006).  It is 
presumed that the ditch was constructed about 1913 and the headgate in 1929 (as evidenced by the date 
“1929” incised on its top), along with the initials “WEB” (derivation unknown), a boot print, and a 
handprint in the concrete.  Although the origin of these initials is unknown, they may be attributable to 
relatives of either T. Bassett, a local homesteader, or L. J. Blodgett, the water rights holder at that time 
(Ritter 2006).   

Appendix C provides a comprehensive description of the history of the area. 

7.2.2 Environmental Consequences 
In considering potential listing of the structure on the NRHP under Criterion A (36 CFR 60), the headgate 
and canal are related to the agricultural development of Tehama County as a whole.  However, their 
importance has been only to one ranch operation that does not particularly stand out in its size, type of 
operation (sheep and cattle, which are common throughout the county), infrastructure (reservoirs, 
pastures, roads, buildings, etc.), age, or in the amount of water granted in its water right.  It is not among 
the early canals of Tehama County. 

Under Criterion B (36 CFR 60), the headgate is not relevant, since the structure cannot be tied to any 
significant early inhabitants of the area. 

Under Criterion C (36 CFR 60), this structure is not considered to be significant since it does not appear 
to contain any innovative or exceptional characteristics even though it has few known counterparts in the 
region. 

Criterion D (36 CFR 800.4) does not appear to apply to this structure since there are no additional 
archaeological data not already gleaned from the site documentation and photography prepared for the 
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site during recordation.  The proposed action will involve only a minor modification of the structure and 
would not significantly alter its integrity. 

7.3 

7.4 

WATER QUALITY 

7.3.1 Affected Environment 
Battle Creek, a perennial spring-fed, cold-water stream, drains the western flank of Mount Lassen and 
enters the Sacramento River from the east approximately 7 miles east of the town of Cottonwood, 
California (U.S. Fish and Wildlife Service 2004).  Battle Creek is the largest spring-fed tributary to the 
Sacramento River between Keswick Dam and the Feather River, with a median September flow of 250 
cfs and an average annual flow of 500 cfs.  Flows typically remain higher throughout the winter and 
spring and decrease by about one-half in the summer and fall (Pacific Gas and Electric Company 2004).  
Spring flows enter Battle Creek, adding significant inflow at a fairly constant rate, with a relatively cool 
temperature, compared to other local streams. 

The Final Environmental Impact Statement/Environmental Impact Report (EIS/EIR) for the Battle Creek 
Salmon and Steelhead Restoration Project (Jones and Stokes 2005) extensively discussed water quality in 
Battle Creek, citing data reported from 1955 to 1989, which described surface water quality in Battle 
Creek as excellent.   

7.3.2 Environmental Consequences 
Since all excavation and installation of the bypass pipeline will be done during the dry season in relatively 
flat upland areas and dry secondary channels, installation of the fish passage pipeline, including 
placement of concrete outfall anchors, would not result in significant increases of turbidity or 
sedimentation in Battle Creek.  Additionally, erosion control and sediment runoff prevention BMP’s, 
along with revegetation of excavated and rip-rapped areas will restore ecological functions at the project 
site.  No large shading trees will be removed along the stream bank of the main stream channel, thus 
avoiding impacts to temperature moderating effects of vegetation at the project site.         

AIR QUALITY 

7.4.1 Affected Environment 
The project area is in the Northern Sacramento Valley Air Basin (NSVAB), which includes the following 
counties: Butte, Colusa, Glenn, Shasta, Sutter, Tehama, and Yuba.  The NSVAB is bounded on the north 
and west by the Coast Ranges and on the east by the southern portion of the Cascade Range and the 
northern portion of the Sierra Nevada.  These mountain ranges, which reach heights in excess of 10,000 
feet mean sea level (msl), provide a substantial physical barrier to locally created pollution as well as that 
transported northward by prevailing winds from the Sacramento metropolitan area. 

Although much of the area that composes the NSVAB is above 1,000 feet msl, the vast majority of its 
populace lives and works below that elevation.  The valley is often subjected to inversion layers that, 
coupled with geographic barriers and high summer temperatures, create a high potential for air pollution 
problems (Northern Sacramento Valley Air Basin Districts 2003).  The period of heaviest pollution 
potential occurs in the fall, when temperature inversions and winter radiation inversions can occur 
simultaneously.   
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The California Air Resources Board (CARB) has determined State ambient air quality standards that Air 
Districts must attain and retain for pollutants such as particulate matter 2.5 microns and 10 microns in 
aerodynamic diameter (PM2.5 and PM10), ozone (O3), carbon monoxide (CO), sulfur oxides (SOX), and 
nitrogen oxides (NOX).  All NSVAB Districts have been designated as “non-attainment” areas for PM10.  
Both Tehama and Shasta counties (Battle Creek forms a portion of the boundary between these two 
counties) also fall within the designated non-attainment area for O3.  Combustion sources, primarily the 
internal combustion engine, which is the catalyst for the photochemical reaction of nitrogen oxides and 
reactive organic gases that produces ozone, are the greatest contributor to ozone violations.   

7.4.2 Environmental Consequences 
Standards of significance for assessing impacts to air quality were derived from Appendix G of the 
revised CEQA Guidelines (Association of Environmental Professionals 2006) and in accordance with 
Federal Clean Air Act General Conformity Requirements.  Impacts to air quality were considered 
significant if they would 

 conflict with or obstruct implementation of any applicable air quality plan; 

 violate any Federal or State air quality standard or contribute substantially to an existing or 
projected air quality violation;  

 result in a cumulatively considerable net increase of any criteria pollutant for which the project 
region is non-attainment under applicable Federal or State ambient air quality standards 
(including releasing emissions which exceed quantitative thresholds for ozone precursors); 

 expose sensitive receptors, including schools, hospitals, residential areas, to substantial pollutant 
concentrations; 

 create objectionable odors affecting a substantial number of people; 

 alter air movement, moisture, or temperature, or lead to a change in climate, either locally or 
regionally; or 

 result in the generation of more than 100 tons per year of NO2, volatile organic compounds 
(VOC), CO, or PM10. 

Construction Impacts  
Project construction would primarily be achieved through the use of a backhoe; however, some use of 
other equipment such pick-ups and dump trucks (for the transport of rip-rap) are anticipated.  Exhaust 
emissions and PM10 would be the primary air pollutants emitted during construction activities.  Even 
when assuming “worst case” conditions (i.e., simultaneous operation of all project equipment), project-
related contributions would be less than 1 percent for all pollutant categories.  The effects of construction-
related emissions on air quality would therefore be less than significant.   

Operational Impacts  
Operation of the fish passage and the headgate structure would have no effect on air quality because it 
would be manually operated. 
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7.5 NOISE 

7.5.1 Affected Environment 
The project site is located in a relatively remote area of Tehama County.  There are no sensitive noise 
receptors in the area (e.g., homes, designated recreation areas, known raptor nests).    

7.5.2 Environmental Consequences 
Standards of significance were derived from Appendix G of the revised CEQA Guidelines (Association of 
Environmental Professionals 2006). Accordingly, impacts to the ambient noise environment were 
considered to be significant if they would 

 expose persons to or generate noise levels in excess of standards established in the local general 
plan or noise ordinance, or applicable standards of other agencies; 

 expose persons to or generate excessive ground borne vibration or ground borne noise levels; 

 result in a substantial permanent increase in ambient noise levels in the project vicinity above 
levels existing without the project; or 

 result in a substantial temporary or periodic increase in ambient noise levels in the project vicinity 
above levels existing without the project. 

Construction Impacts 
Construction activities would occur in a remote area of Tehama County.  The project site is not adjacent 
to any residential areas or other known sensitive noise receptors.  Because noise emissions would be 
temporary (occurring only during the construction period) and there are no known sensitive receptors in 
the area, construction-related emissions would have no significant adverse effect on ambient noise levels 
currently encountered at the project site. 

Operational Impacts  
Project operation would include the operation and maintenance of the fish passage pipeline and the 
headgate control structure.  Following completion of construction, operation of the fish passage or the 
headgate structure would have no significant adverse effect on ambient noise levels currently encountered 
at the project site. 

7.6 SOCIO-ECONOMIC CONDITIONS AND LAND USE 

7.6.1 Affected Environment 
The project is located in an undeveloped region of Tehama County immediately adjacent to Battle Creek.  
Several industries depend on Battle Creek and its watershed, including hydroelectric power generation, 
fish rearing, irrigated agriculture, ocean commercial fishing, and ocean/in-river recreational fishing.   

Much of the land in the lower Battle Creek watershed is privately owned; however, the BLM manages the 
land on which the proposed action is located.  The Orwick Diversion canal conveys water for agricultural 
use from Battle Creek to a single ranch, approximately 3 miles from the project area.  The most 
widespread use of both private and public lands in the project vicinity is for livestock grazing.  Other 
common uses of these lands include hydroelectric power production and both land- and water-based 
recreational activities.   
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7.6.2 Environmental Consequences 
Although the proposed action is a federal action (a joint action involving the Service and BLM), actual 
project construction would be put out to bid for consideration by private contractors.  Construction is 
anticipated to take about one month.  The relatively small size of the project, coupled with its short 
construction duration, would have little effect on the region’s economic growth. Thus, only minor social 
effects are expected to occur in Shasta and Tehama as a result of the proposed action.  The effect of the 
proposed action on land use and regional economics would be less than significant.  

Water diverted into the Orwick Diversion canal is used for agricultural purposes at a local ranch, which 
holds the rights to this water.  Flows in the diversion ditch would not be affected by project 
implementation; therefore, socio-economic or land use impacts associated with the ranch’s water use 
would not occur. 

7.7 AESTHETICS 

7.7.1 Affected Environment 
The majority of the project area sits in a secluded patch of riparian forest on the south side of Battle 
Creek.  Although much of this area is well above the ordinary high water mark of Battle Creek, a portion 
of the project area is composed of a series of threaded channels that convey water during periods of 
higher than normal flooding events.  The surrounding topography and dense vegetation obscure most of 
the area from the nearby administrative access road, as well as from the banks of Battle Creek.  The 
headgate structure is more apparent, since it is located within the Orwick Diversion intake channel, but it 
is also somewhat hidden from the access road by the site’s topography.  The area does not show 
indications of long-duration use (e.g., camping).  The site access road and turn-around are located uphill 
and adjacent to the Orwick Diversion (in an area closed to public vehicular access), and power lines 
extend from the south to the fish screen.  Visitation to the area is primarily by CDFG fish screen 
maintenance crews, and occasional anglers and other recreationists.   

7.7.2 Environmental Consequences 
The perceptions of viewers are influenced by their location, specific activities in which they engage, 
personal degree of awareness, and individual values and goals.  It is likely that anglers would be the 
primary viewers of the outfall structure, since they are the most likely viewer group passing through the 
Battle Creek corridor.  Anglers are likely to understand that the purpose of the fish passage pipeline is to 
prevent entrainment of fish in the Orwick Diversion. 

Construction activities, especially vegetation clearing and grading, would cause short-term changes to the 
visual setting of the project pipeline alignment.  The impact of these changes will be minimized by 
revegetation following construction.  There would be little indication of disturbance following project 
completion, with the exception of the concrete collars and pipe outfall, which could be visible from Battle 
Creek during periods of low flow.  The aesthetic effects of the proposed action would therefore be less 
than significant. 
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8. CUMULATIVE EFFECTS  
The proposed action described in this EA has been designed primarily to improve fish protection and 
downstream passage by preventing fish entrainment and expediting return of juvenile salmon and 
steelhead to the main creek channel at the Orwick Diversion.  The proposed action is integral to other 
restoration activities in the Battle Creek watershed and would serve to enhance the benefit of these other 
actions to salmonid populations by eliminating the risk of entrainment and loss of fish at the Orwick 
Diversion, including special-status species.  Cumulative adverse effects of the proposed action, and past, 
present, and reasonably foreseeable future projects would not be expected to occur in the Battle Creek 
watershed, since none of these projects would contribute to cumulative declines of fish species or 
degradation of habitat in Battle Creek.   A similar conclusion regarding the cumulative effects of ongoing 
and planned restoration actions recommended by the Battle Creek Salmon and Steelhead Restoration 
Project and other projects in the watershed was described in the Final EIS/EIR for the restoration project 
(Jones & Stokes 2005). 

The AFRP Final Restoration Plan states that the proposed action considered in this EA (identified as 
Action 4 in the Final Restoration Plan), coupled with other identified actions, some of which have been 
completed and others that are planned for the foreseeable future, would increase anadromous fish runs in 
Battle Creek by an estimated 4,500 fall-run, 4,500 late-fall run, 2,500 winter-run, and 2,500 spring-run 
Chinook salmon and 5,700 steelhead trout.  Other aquatic habitat improvements in the Sacramento River 
that have occurred or are planned by the CALFED Bay-Delta Program and CVPIA-related programs 
include water acquisition, gravel replenishment, installation of fish screens, and restoration of riparian 
habitat.  The cumulative effects of these actions are described in the PEIS for the CVPIA (Department of 
Interior 1999) and the Programmatic EIS/EIR for the CALFED Bay-Delta Program (CALFED 2000).  
Collective AFRP actions, whether implemented through CVPIA or CALFED Bay-Delta–related 
programs, are designed to at least double anadromous fish population levels in Central Valley rivers and 
streams above the average annual escapements from 1967 to 1991 (U.S. Fish and Wildlife Service 2004). 

Table 2 provides a summary of restoration actions identified for Battle Creek in the AFRP Final 
Restoration Plan. 

Table 2.  Restoration Actions Identified for Battle Creek in the Final Anadromous Fish 
Restoration Plan (2001)  

Restoration Action Status Comments 
1. Continue to allow spring-run 
Chinook salmon and steelhead 
passage above the CNFH weir.  
After a disease-safe water supply 
becomes available to CNFH, 
allow passage of fall- and late-fall 
run Chinook salmon and 
steelhead above the weir. In the 
interim, prevent anadromous fish 
from entering the main hatchery 
water supply by blocking fish 
ladders at Wildcat Canyon, Eagle 
Canyon, and Coleman diversions.  

Completed and ongoing 
 
State of the art ozone water 
treatment facility at CNFH fully 
operational in 2000. 
 
Upstream fish passage 
monitoring at the upstream ladder 
is underway. 

Natural origin late-fall run and 
spring-run Chinook and steelhead 
access habitat above the barrier 
weir. The spring run passes 
during the time period when the 
upstream ladder is open (March 1 
– Aug 1); natural origin steelhead 
and natural origin late-fall 
encountered during CNFH 
spawning activities are also 
passed above the weir    
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Restoration Action Status Comments 
 
2. Acquire water from willing 
sellers consistent with applicable 
guidelines or negotiate 
agreements to increase flows past 
PG&E’s hydropower diversions 
in two phases to provide adequate 
holding, spawning, and rearing 
habitat for anadromous 
salmonids.  

The EIS/EIR for the Restoration 
Plan was completed in July 2005. 

Component of the Battle Creek 
Salmon and Steelhead 
Restoration Plan 

 

3.  Construct barrier racks at the 
Gover Diversion dam and waste 
gates from the Gover Canal to 
prevent adult Chinook salmon 
from entering Gover Diversion. 

Barrier racks are seasonally 
installed by CDFG to prevent 
adult Chinook salmon from 
entering the Gover Diversion 

 
Initiated by CDFG, ongoing 

4. Screen Orwick Diversion to 
prevent entrainment of juvenile 
salmonids and straying of adult 
Chinook salmon.  

In planning, design, and 
permitting phases 

Expected to be completed fall 
2006. 

5.  Screen tailrace to Coleman 
powerhouse to eliminate 
attraction of adult Chinook 
salmon and steelhead into an area 
with little spawning habitat 
reduce the potential for 
contamination of the CNFH water 
supply. 

Completed Fall 2004 

 

6.  Construct fish screens on all 
PG&E diversions, as appropriate, 
after both phases of upstream 
flow actions (Action 1) are 
completed and fish ladders on 
Coleman and Eagle Canyon 
diversion dams are opened.  

The EIS/EIR for the Restoration 
Plan was completed in July 2005. 

Component of the Battle Creek 
Salmon and Steelhead 
Restoration Plan 

 

7.  Improve fish passage in Eagle 
Canyon by modifying a bedrock 
ledge and boulders that are 
potential barriers to adult 
salmonids, and rebuild fish 
ladders on Wildcat and Eagle 
Canyon diversion dams.  

The EIS/EIR for the Restoration 
Plan was completed in July 2005. 
 

Component of the Battle creek 
Salmon and Steelhead 
Restoration Plan 

8. Screen CNFH intakes 2 and 3 
to prevent entrainment of juvenile 
Chinook salmon and steelhead. 

USFWS/BOR preparing 
environmental compliance and 
permitting. 

Upgrade and Modifications 
Planned 

Source:  (U.S. Fish and Wildlife Service 2001) 
 
Changes in broodstock selection practices at CNFH to improve compatibility of natural salmon and 
steelhead production upstream of the hatchery with hatchery operations have been made in recent years. 
An interim instream flow agreement with PG&E has improved habitat conditions in the North Fork of 
Battle Creek to provide for natural production of salmonids passed above the CNFH barrier weir.   
Additionally, actions identified in the restoration plan will increase fish access and improve habitat 
conditions above and below hydroelectric facilities on the north and south forks of Battle Creek.  The 
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proposed action will insure that maximum benefits will be derived from the projected improved fish 
production resulting from these other fish restoration actions in the Battle Creek watershed.  

Various land uses occur in the Battle Creek watershed, including hydroelectric facilities, timber harvest, 
and agriculture.  Private actions, such as timber harvest could have adverse impacts, thereby, reducing the 
success of restoration efforts downstream. However, California’s timber harvest planning procedures 
require environmental review, and include provisions to protect aquatic resources (California Forest 
Practices Rules).  For lands within the Lassen National Forest in the upper Battle Creek watershed, 
protection of aquatic resources is provided for through implementation of the Aquatic Conservation 
Strategy, identified in the Northwest Forest Plan of 1996.  

Over the past 15 years, land has been acquired, or its use converted, for the purpose of protecting the 
natural ecological function of lands adjacent to streams in the Battle Creek watershed.  The Nature 
Conservancy (TNC) has purchased conservation easements on the 36,000 acre Denny Ranch, partnered 
with private land owners to protect 83,000 acres in TNC’s Lassen Foothills Project, and partnered with 
the Service to acquire conservation easements on Digger Creek and on 1,800 acres with springs that feed 
Baldwin Creek.  BLM acquired conservation easements on two properties in lower Battle Creek, 
including land along the mouth of the stream, on the Gover Ranch, to conduct riparian restoration 
activities and maintain the agricultural nature of the properties.  The CDFG currently manages the Battle 
Creek Wildlife Area, which contains over 480 acres of riparian, freshwater marsh, and oak woodland 
wildlife habitats acquired by the Wildlife Conservation Board.  The Battle Creek Wildlife Area was 
developed to conserve property with outstanding riparian and wetland habitat within the watershed.   

Considerable funding and effort have been invested, and continue to be invested, in conservation 
measures that serve to protect and restore the Battle Creek watershed.  The proposed action is an integral 
part of past, ongoing, and reasonably foreseeable projects in the Battle Creek watershed and would serve 
to enhance salmonid populations.  Protection and restoration of aquatic habitat and production of salmon 
and steelhead in Battle Creek will contribute to the overall conservation and recovery goals for fisheries, 
including special-status fish species, in the Central Valley of California (USFWS 1995; DOI 1999; 
CALFED 2000). 

9. CONSULTATION AND COORDINATION 
Coordination and consultation in preparing the EA included the following: 

 Tricia Parker, Fishery Biologist, U.S. Fish & Wildlife Service, Red Bluff, CA 

 Brenda Olson, Fishery Biologist, U.S. Fish & Wildlife Service, Red Bluff, CA  

 Mike Berry, Fisheries Biologist, California Department of Fish and Game, Redding, CA  

 Kevin Gale, Fisheries Habitat Supervisor, California Department of Fish and Game, Red Bluff, 
CA 

 Steve Thomas, Fisheries Engineer, National Oceanic and Atmospheric Administration - National 
Marine Fisheries Service, Santa Rosa, CA 

 Charlie Wright, Real Estate Specialist, Bureau of Land Management Redding, CA 
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 Gary Diridoni, Wildlife Biologist, , Bureau of Land Management Redding, CA 

 Eric Ritter, Archaeologist, Bureau of Land Management, Redding, CA 

 Mike Tucker, Biologist, National Oceanic and Atmospheric Administration - National Marine 
Fisheries Service, Sacramento, CA 

 Janiel Killeen, Special Agent, National Oceanic and Atmospheric Administration - National 
Marine Fisheries Service, Sacramento, CA 

 Kelly Williams, Natural Resource Specialist, , Bureau of Land Management Redding, CA 

 Keith Marine, Senior Fisheries Scientist, North State Resources, Inc., Redding, CA 

 Connie MacGregor Carpenter, Regulatory Specialist, North State Resources, Inc., Redding, CA 

Persons consulted concerning Native American cultural resources include:  

Organization/Individual Date of Letter Date of Response Result of Response  

Native American Heritage Commission    

Redding Rancheria 
Barbara Murphy, Chairperson 

February 23, 2006 None Not Applicable 

Pit River Tribe of California  
Jessica Jim, Chairperson) 

February 23, 2006 None Not Applicable 

10. ENVIRONMENTAL COMPLIANCE 
The following Executive Orders and Legislative Acts have been reviewed as they apply to the proposed 
action. 

National Environmental Policy Act 

This EA has been prepared pursuant to regulations implementing NEPA (42 USC 4321 et seq.).  NEPA 
provides a commitment that Federal agencies will consider environmental effects of their proposed action 
actions and adhere to regulations, policies, and programs, to the fullest extent possible, in accordance with 
NEPA’s policies of environmental protection.  This EA assesses potential environmental impacts 
associated with implementation of the Orwick Diversion Fish Passage Improvement Project.  If it is 
determined that the project would have no significant environmental effects, a “finding of no significant 
impact” will be filed with the Environmental Protection Agency (EPA). 

Endangered Species Act  

The ESA (16 USC 1531 et seq.) establishes a national program for the conservation of threatened and 
endangered species of fish, wildlife, and plants and the preservation of the ecosystems upon which they 
depend.  Section 7(a) of the ESA requires Federal agencies to consult with the Service and NMFS on any 
activities that may affect any species under their jurisdiction that is listed as threatened or endangered, is 
proposed for listing, or for which designated critical habitat occurs.   

A LOC prepared by the Service (Appendix B) in response to a request for informal consultation related to 
VELB, concurred with the determination made in the BA that implementation of the proposed action may 
affect, but is not likely to adversely affect any VELB.   
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A request for informal consultation, seeking concurrence that the project may affect, but is not likely to 
adversely affect spring-run chinook salmon or its Critical Habitat, and that the project may affect, but is 
not likely to adversely affect Central Valley steelhead or its Critical Habitat, was been submitted by the 
Service to NMFS on June 21, 2006.  A response is pending.    

Fish and Wildlife Coordination Act 

The Fish and Wildlife Coordination Act (16, USC 661 et seq.) provides a basic procedural framework for 
the orderly consideration of fish and wildlife conservation measures in Federal and federally permitted or 
licensed water development projects.  Whenever any water body is proposed to be controlled or modified 
“for any purpose whatever” by a Federal agency or by any “public or private agency” under Federal 
permit or license, that agency is required first to consult with the wildlife agency with a view to the 
conservation of fish and wildlife resources in connection with the project.  Additionally, a report is 
authorized to be prepared and submitted to the action agency or applicant for Federal license or permit.  
The report must be made available to the authorizing agent when decisions are made to authorize (or not 
to authorize, or authorize with modifications) the project. A report meeting these requirements is pending 
(T. Parker, USFWS, pers. comm. 2006). 

National Historic Preservation Act 

The National Historic Preservation Act (NHPA) (16 USC 470 et seq.) requires federal agencies to 
evaluate the effects of federal actions, including the issuance of permits, on historical, archaeological, and 
cultural resources that are listed, or that are eligible for listing, on the National Register for Historic 
Places.  Pursuant to Section 800.13 of the regulations (36 CFR 800.13) implementing Section 106 of the 
NHPA the Service, the Advisory Council on Historic Preservation, and the State Historic Preservation 
Officer, have entered into a programmatic agreement to streamline the cultural resource compliance 
process for low impact projects.  A request for cultural resource compliance was submitted to the 
Service’s Regional Archeologist, Region 1, Portland, Oregon.  The response is pending (T. Parker, 
USFWS, pers. comm. 2006).  

Clean Water Act and Rivers and Harbors Act 

Section 404 of the Clean Water Act (33 USC 1344) requires that a Department of the Army permit be 
obtained from the U.S. Army Corps of Engineers (Corps) for the discharge of dredged or fill material into 
the “waters of the United States,” including wetlands. Section 10 of the Rivers and Harbors Act of 1899 
(33 USC 403) prohibits the unauthorized obstruction or alteration of any navigable waters of the United 
States without a permit from the Corps. This EA has described the potential effects of proposed activities 
on wetlands and other waters.   

In discussion with the Corps pertaining to the permitting needs of the proposed action, the Corps District 
Engineer (Mr. Matt Kelley) has determined that the proposed work falls within the exemptions within 33 
CFR 323.4(a)(3) for normal farming, silviculture, and ranching activities (Matt Kelley, Corps, pers. 
comm.. 2006).  That exemption covers discharges associated with siphons, pumps, headgates, wingwalls, 
weirs, diversion structures, and such other facilities as are appurtenant and functionally related to 
irrigation ditches.  Since this project does not appear to trigger the recapture clause in 323.4(c) the fish 
bypass pipe is a discharge that does not require a permit. 
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Floodplain Management--Executive Order 11988 

Executive Order 11988 requires that all Federal agencies take action to reduce the risk of flood loss, to 
restore and preserve the natural and beneficial values served by floodplains, and to minimize the impact 
of floods on human safety, health, and welfare. The project area is within the 100-year floodplain and 
supports the preservation and enhancement of the natural and beneficial values of floodplains; therefore, 
the proposed action is in compliance with Executive Order 11988. 

Protection of Wetlands--Executive Order 11990 

Executive Order 11990 requires Federal agencies to follow avoidance, mitigation, and preservation 
procedures with public input before proposing new construction in wetlands. This EA has shown that the 
proposed action would not result in the net loss of any wetlands; therefore, the proposed action is in 
compliance with Executive Order 11990. 

Environmental Justice in Minority and Low-Income Populations--Executive Order 12898 

Executive Order 12898 requires Federal agencies to identify and address disproportionately high and 
adverse human health and environmental effects of Federal programs, policies, and activities on minority 
and low-income populations. The proposed action has considered the environmental, social, and 
economic impacts on minority and low-income populations and is in compliance with Executive Order 
12898. 

Indian Trust Assets, Indian Sacred Sites on Federal Land–Executive Order 13007, and 
American Indian Religious Freedom Act of 1978 

These laws are designed to protect Indian Trust Assets, accommodate access and ceremonial use of Indian 
sacred sites by Indian religious practitioners and avoid adversely affecting the physical integrity of such 
sacred sites, and protect and preserve the observance of traditional Native American religions, 
respectively. The proposed action and associated mitigation measures would not violate these protections. 

Magnuson-Stevens Fishery Conservation and Management Act 

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) is designed to take 
immediate action to conserve and manage the fishery resources found off the coasts of the United States, 
and the anadromous species and continental shelf fishery resources of the United States.  The Service has 
a statutory requirement under Section 305(b)(4)(B) of the MSFCMA to consult with NMFS with respect 
to any action authorized, funded, or undertaken; or proposed to be authorized, funded, or undertaken; that 
may adversely affect any EFH identified by MSFCMA.  The Service has identified and incorporated 
measures in the proposed action for avoiding, mitigating, or offsetting potential impacts on EFH from 
project activities.  
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